Purpose -The purpose of this study is to analyse factors influencing subscribers' usage of 3G mobile services in Taiwan. Design/methodology/approach -The research model, based on a technology acceptance model (TAM) and added perceived enjoyment, was tested by means of a two-stage structure equation modelling approach. Data were collected from 532 respondents via a web questionnaire survey. Findings -The findings indicate that perceived usefulness, perceived ease of use and perceived enjoyment are positively related to attitude, and perceived enjoyment has a positive influence on perceived usefulness. Practical implications -The findings suggest users of 3G mobile services need to be provided with more diverse and entertaining ways of communicating, which are at the same time easily accessible and convenient to use. Originality/value -A new correlation from perceived enjoyment to perceived usefulness was found to have a significant effect. This finding indicates enjoyment as a key factor influences customers' adoption of 3G services.
Introduction
With the development of wireless technology, mobile phones are ubiquitous and have become a part of everyday lives, both in the business setting and at the home. Third generation mobile telecommunications (3G) systems are expected to support more multimedia services and provide improved quality and a higher data rate compared to global system for mobile (GSM (2G)) communications and general packet radio service (GPRS (2.5G)). Their features include the support of online services and the provision of information on demand for location-based and interactive services, not just voice calls. The 3G standard is able to support broadband services since its data transmission rates are about 2 Mbps in indoor communications and less than 1 Mbps in outdoor communications (Gandal et al., 2003; ITU, 2002) . The integrated provision of personalised and enhanced multimedia services with secured and private data has been widely available in recent years in the forms of image and video (Lehr and McKnight, 2003; Cheng et al., 2003) . In order to obtain a faster transmission rate via the wireless network, the GSM has been developed to include GPRS and EDGE (enhanced data for GSM evolution), but these technologies still do not compare favourably with the modulation technology of 3G, dominated with the wideband code division multiple access (WCDMA) and CDMA2000. There are five operators providing 3G wireless services in Taiwan; of these, three incumbent operators provide both 3G and GSM services and the other two entrants provide 3G services only. Up until the second quarter of 2005, a total of 22.2 million subscribers were using wireless network services for personal communication, including personal handy-phone system (PHS), GSM and 3G services. 3G services provide a broader bandwidth (data rates from 384 kbps to 2 Mbps) than GSM services (offering between 10 kbps to 20 kbps only) do. Because of the heavy burdens of licence fees (of NTD 48.9 billion) and infrastructure expenses, 3G operators would need to acquire new subscribers to achieve economies of scale within a reasonable time period.
The number of 3G subscribers increased significantly from 1.4 million to 2.3 million within the first half of 2006 (DGT, 2006) . Such increase in the use of 3G services represents consumers' willingness to adopt advanced wireless technology and engage in activities using systems where 3G can provide more comprehensive contents than other wireless services. Providing insight into those factors influencing acceptance of technology in the consumer context, the technology acceptance model (TAM), shown in Figure 1 , has been considered the most useful for predicting the usage of such technology. This model, proposed by Davis (1989) , is based on constructs and relationships in the theory of reasoned action (TRA). (Adams et al., 1992; Dishaw and Strong, 1999; Chau, 1996) In the original TAM are two "perceived" constructs which, it is posited, affect attitudes towards using a technology which in turn affect behaviour intention, and then actual use. In a subsequent TAM model, a link between perceived ease of use (PEOU) and behavioural intention (BI) towards use is included, although not present in the original TAM, because many empirical studies of the TAM have included this link and found a significant relationship between these two factors (Adams et al., 1992; Moore and Benbasat, 1991) . Even though both perceived usefulness (PU) and PEOU have been reported to be significantly correlated with Figure 1 . The original TAM usage, Davis' findings suggested that PU mediates the effect of PEOU on usage. The model has been shown to have a good predictive validity for the use of several information technologies, including e-mail (Adams et al., 1992; Karahanna and Straub, 1999; Gefen et al., 2000) ; Word (Chau, 1996) , the world wide web (WWW) (Lederer et al., 2000; Moon and Kim, 2001) , online shopping (Shih, 2004; O'Cass and Fenech, 2003; Vijayasarathy, 2004) , and online business management applications (Ortega et al., 2006) . Since Davis' elucidation of these constructs, numerous researchers have discovered that TAM theory yields consistently high explained variance for why users choose to utilise systems (Adams et al., 1992; Mathieson, 1991) .
The TAM was mainly derived from the TRA, which posited that an individual's willingness, rational decision-making, attitude and subjective norm will affect his/her bi. Subjective norm refers to an individual's belief that s(he) should perform a certain behaviour because this is expected of him/her by others important to the individual (Fishbein and Ajzen, 1975) . According to TRA, attitude and subjective norms independently affect intentions, whereas in the TAM, PU and PEOU are believed to directly affect a person's attitude. Davis et al. (1989) found the subjective norm did not significantly affect intentions over and above PU and PEOU and therefore omitted it from the original TAM.
Although PU and PEOU are hypothesised and empirically supported as fundamental determinants of user acceptance of a given IT in the TAM, Chau's (1996) study suggests that PU can be separated into two distinct types: near-term usefulness (i.e. improving job performance or enhancing job satisfaction) and long-term usefulness (i.e. improving one's career prospects or social status). His results showed perceived near-term usefulness had more significant influence on the bi to use a technology than long-term usefulness, and PEOU had a significant effect on PU but not a significant effect on bis to use. In other words, no matter whether the technology is easy to use or not, the influence of PEOU on BI is not direct but via PU. Figure 1 shows the original TAM, where external variables, such as an individual's abilities, the type of IT, the task, and situational constraints, are important factors for evaluating the consequences of using an IT. Additional variables have been incorporated into the original TAM to produce an extended TAM for predicting consumer adoption of emergence of technology and include computer playfulness (Moon and Kim, 2001) , cognitive absorption (Agarwal and Karahanna, 2000) , and product involvement and perceived enjoyment (PE) (Koufaris, 2002) . More recently, Bruner and Kumar (2005) have added perceived fun to their c-TAM model of the consumer context, which has been successfully tested and found to provide a higher explanation of consumers' adoption of internet devices. In their quest to achieve increased predictive power, Burton-Jones and Hubona (2005) have introduced to the original model additional constructs as external variables, such as individual differences between users, for example, staff seniority, age, and educational level, in order to assess their influence on usage behaviour. From a theoretical perspective, TAM theory needs to be extended to incorporate the aforementioned aspects to achieve greater understanding of the user acceptance process. Nevertheless, Ortega et al. (2006) have empirically tested the basic constructs of TAM without any external variables to apply on the acceptance of online business management and industry effect. With the help of 3G wireless technology, operators can provide 3G services associated with a variety of entertaining and enjoyable service contents (Lehr and McKnight, 2003) . Thus, the objective of this study is to provide a theoretically justified research model that extends TAM by proposing the addition of PE to the use of 3G services, and to empirically test factors influencing usage of 3G mobile services in Taiwan. Figure 2 illustrates our research model. It demonstrates that, in addition to salient beliefs (PU and PEOU) in the TAM, PE should be considered in relation to the behaviour of interest. There are two main differences between the original TAM and the current model. First, incorporating PE as an external variable in the research model makes sense because its primary purpose is to adequately elucidate customers' traits while using 3G services. Second, we chose to use behaviour intention as a surrogate for actual behaviour in order to achieve a parsimonious model that can characterise actual usage.
Theoretical model and hypotheses

PEOU
Linkages between PEOU, PU and attitude in TAM theory have been empirically verified in the IT literature. Several studies have employed different usage measures and found them consistent with original TAM results, that is, its two beliefs have a close correlation to attitude (Adams et al., 1992; Igbaria et al., 1997; Burton-Jones and Hubona, 2005 ) Many studies have also tested the effects of external variables on PEOU (Hong et al., 2002; Igbaria et al., 1997) , and found such effects fully independent of PEOU (Compeau et al., 1999; Venkaetesh and Davis, 2000) . Recently, researchers have reported PEOU as having a significant effect on PU and fun or playfulness for a specified source (Moon and Kim, 2001; Bruner and Kumar, 2005) . Here we define ease of use as the extent to which customers' use of 3G services is perceived as easy or effortless. Accordingly, we hypothesise that:
H1. PEOU will have a positive effect on PU of 3G mobile services.
H2. PEOU will have a positive effect on attitude towards 3G mobile services.
H3. PEOU will have a positive effect on PE of 3G mobile services. 
PU
In the TAM, it is posited that PU affects attitude and behavioural attitude and bi, both directly and indirectly. In terms of motivation theory, it is argued that if an individual perceives an activity to be beneficial to achieve the valued outcomes, he or she will be more likely to accept the new technology. Different from motivation theory, Davis (1989) defined PU as "the prospective user's subjective probability that using a specific application system will increase his or her job performance within an organizational context". Based on his definition, Adams et al. (1992) and Davis et al. (1989) found PU a major determinant of usage behaviour and intention. Subramanian (1994) reaffirmed two belief measurements (PU and PEOU) using a new data set for two different technologies, and found PU, and not PEOU, had a direct effect on usage behaviour employing structural equation modelling (SEM). In this study, we define PU as the degree to which an individual believes that use of 3G services will improve his or her communicational performance. Therefore, we posit that:
H4. PU will have a positive effect on attitude towards using 3G mobile services.
H5. PU will have a positive effect on bi towards using 3G mobile services. Igbaria et al. (1994) and Moon and Kim (2001) viewed PE as an intrinsic source of motivation, referring to the performance of an activity for no apparent reason other than the process of performing by itself. Their research has proven that PE is positively related to attitude towards using a specified source. Similarly, a system perceived to be easy to use will be conceived as more fun than one which is cumbersome to use. An individual can experience immediate enjoyment or fun from using a specific system, and perceive any active involvement in using new technology to be enjoyable in its own right Igbaria et al., 1994) . Prior studies of the WWW and mobile commerce have empirically added PE to the TAM to predict user acceptance and adoption of a specific source, and found this construct has a positive effect on attitude towards using a specified system (Dabholkar, 1996; Moon and Kim, 2001; Bruner and Kumar, 2005) . In this study, we define PE as the degree to which a person believes that use of 3G services will be interesting and associates it with enjoyment. Therefore, we hypothesise that:
PE
H6. PE will have a positive effect on attitude towards using 3G mobile services.
H7. PE will have a positive effect on bi towards using 3G mobile services.
Attitude (ATT)
The TAM posits that actual usage of a specified system will be determined by an individual's bi, which is jointly determined by an individual's attitude towards using a system . Several empirical studies have shown that an individual's attitude is influenced by various constructs or external variables, which may be system features, training, documentation, and user support, (Davis et al. 1989, Lucas and Spitler, 1999) In terms of 3G mobile services, their features can be viewed as mere extensions of GSM services with major differences in speed and bandwidth to access gain to the wireless network. Most customers today are likely to have been exposed to 3G mobile phones and to have formed an attitude towards using them, ranging from very favourable to very unfavourable. Prior empirical studies have shown the existence of such generalised attitude and its influence on the evaluation of new technology in similar situations (Lederer et al., 2000; O'Cass and Fenech, 2003; Moon and Kim, 2001; Vijayasarathy, 2004) . In this research, attitude is hypothesised to mediate the influences of the two beliefs and PE on the intention towards using 3G mobile services, and is defined as the degree to which an individual's attitude is favourably or unfavourably disposed towards using 3G services. Accordingly, we hypothesise that:
H8. Attitude will have a positive effect on bi towards using 3G services.
BI
In the TRA, Fishbein and Ajzen (1975) argued that attitude towards use is an individual's evaluation of the desirability of a specified system application. Bi to use is a measure of the likelihood that a person will adopt the application, whereas the TAM uses actual usage to represent a self-report measure of time or frequency of adopting the application . However, it is not easy or practical to obtain an objective measurement of an individual's intention to engage in a behaviour. Several researches have shown that both theoretical and empirical support exists for the powerful correlation between intention to engage in a behaviour and actual behaviour (Lucas and Spitler, 1999; Dabholkar and Bagozzi, 2002; Vijayasarathy, 2004) . To maintain instrument brevity, we adopt behavioural intention as a surrogate for the mergence of behavioural intention and actual usage in the research model, and define it as an individual's intention to use 3G mobile services.
Methodology
Research context and design
The primary research objectives of this study were to test the hypothesised model, a revised version of the TAM, in order to elucidate customers' perceptions towards usage of 3G wireless network services in Taiwan. This particular context was selected for several reasons. First, 3G network services provide more and more personalised functions embedded in 3G handset than the GSM system, such as multimedia services and high speed real time transmission. Second, a representative sample of the population of mobile subscribers was easier to obtain than that of conventional phone or internet protocol (IP) phone subscribers. Third, the 3G handset provides customers with a more playful, enjoyable, attractive and technologically innovative product. Finally, the product itself involves a lower level of risk and has less negative impact on health. Thus, 3G mobile services are a salient topic for TAM theory development and identifying relevant implications for practitioners.
The hypothesised model was tested using a questionnaire survey for a context where customers choose mobile services. Each context in the TAM has been tested and validated by applying it to a variety of information systems and its robustness has been proven (Adams et al., 1992; Chau, 1996; Moon and Kim, 2001) . Recently, several different scenario versions have been developed with differing amounts of detail in each regarding technology-based innovative products, such as mobile commerce (Wu and Wang, 2005) , the wireless phone and PDA (Bruner and Kumar, 2005) .
Data collection and sample statistics
This research was accomplished by conducting a questionnaire survey. The questionnaire consists of three main parts. The first part focused on the kinds of functions provided by the 3G operators, for example, multimedia, video phones, etc.
The second part asked questions relating to customers' perceptions and attitude towards using 3G services, and the last part elicited personal information pertaining to respondents. Items for these measures were mixed together to minimise bias due to response consistency (Davis and Venkatesh, 1995) . Respondents were asked to express their agreement/disagreement with a statement on a seven-point Likert-type scale with anchors ranging from "1 ¼ strongly disagree" to "7 ¼ strongly agree".
The instrument was pre-tested before being posted on the web in order to qualitatively assess content, construct validity, and reliability of measures (Straub, 1989) . Semi-structured interviews were conducted with 45 graduate MBA students at the National Cheng Kung University, Tainan, Taiwan. In order to refine constructs and develop measures for each construct in the questionnaire, the seven-point Likert-type scale was pre-tested to adjust independent variables and dependent variables. The constructs used in this study and their measures are presented in Table I .
The data collection instrument for this research was a WWW user survey (www. my3q.com) in the form of a questionnaire posted on the web from 14 March to 21 May 2006 to elicit information regarding attitude and motivation towards web usage. Respondents were informed any information provided would be used for academic purposes only, assured of anonymity, and able to arbitrarily access the WWW User survey without disclosing their identity or registration. To obtain as large a number of respondents as possible, the survey was published through a mobile-related services newsgroup and its page placed on high exposure sites (www.mml.com.tw, www.sogi. com.tw, bbs://ptt.cc). Such exposure produced more long-term and sophisticated users than would have been possible with a paper-and-pencil survey (Novak et al., 2000; van der Heijden, 2003) .
After a six-week survey period, a total of 612 respondents had filled out the questionnaire. Of these 612 samples, 532 valid samples were obtained since 80 samples were eliminated due to missing data or found to possess the same IP/mailing address. In addition, some respondents had not spent sufficient time and attention to answering all 30 survey items.
The total sample for the user survey consisted of 532 respondents, 392 of whom (73.7 per cent) were male and 140 (26.3 per cent) were female. Almost half of respondents (44.9 per cent) were students and (23.5 per cent) were engaged in the services industry. Respondents' ages ranged from 16 to 50 years: 62.6 per cent were aged between 21 to 30 years, 19 per cent between 31 to 40 years, and 14.3 per cent between 16 to 20 years. Over half of respondents had a college or above education level (65.6 per cent), while (17.1 per cent) had attained high school level only. Nine levels of fees per month for mobile services were presented to respondents, ranging from NT$199 to NT$1,600. Of these, 21.4 per cent of respondents chose a monthly fee between NT$400 and NT$599; 20.1 per cent between NT$400 and NT$599; and 2.4 per cent between NT$ 1,400 and NT$1,599.
Results
Construct validity
To assess convergent and discriminant validities of the sampling data, we used principal components extraction with Varimax rotation to examine the 22 items used to measure four of the five latent variables. The Kaiser-Meyer-Olkin measure of sampling adequacy was 0.866, confirming the appropriateness of proceeding with the analysis to reduce the number of items, and identify the dimensions of latent variables. Any item that failed to load on a single factor at 0.5 or greater was dropped. The factor analysis process of dropping an item was repeated until all items loaded at 0.5 or greater on one and only one factor (Lederer et al., 2000; Yang and Yoo, 2004; Vijayasarathy, 2004) . The results of factor analysis are shown Table II. All items yielded distinct factors as was anticipated after one rotation, and cumulatively explained 72.356 per cent of the variance.
Construct validity was assessed using confirmatory factor analysis (CFA). Table III presents the reliability of the scale items for variables using Cronbach alpha coefficients, which ranged form 0.88 (attitude) to 0.92 (bi). Cronbach alphas indicated that the scales for the constructs were highly reliable. In the dataset, all variables loaded onto their underlying factors were higher than the suggested 0.707 (Nunnally and Bernstein, 1994; Gefen et al., 2000) . Given the exploratory nature of this study, the reliability of the scales was deemed adequate.
Measurement model results
We adopted a two-step approach to model construction and testing (Anderson and Gerbing, 1988) . First, confirmatory factor analysis was applied to test the hypothesised model as a hypothesis-testing approach to data analysis, that is to say, we postulated a model and then tested it for its validity given the data derived from the 532 respondents. The hypothesised model comprised 22 observed variables and five latent constructs (PU, PEOU, ATT, BI and PE). The model assessment results obtained from the initially hypothesised model generated various indices of model fit by means of the AMOS program. After review, the subsequently modified indices and residuals in the output file were used as criteria for further model assessment.
Goodness-of-fit statistics related to the hypothesised model are represented in Table IV . We find that, given the x 2 value and small probability value, confidence limits cannot be computed as noted in the output file. Moreover, given the known sensitivity of the x 2 statistic to sample size, its use provides little guidance in determining the extent to which the model does not fit. Thus, it is more beneficial to rely on fit as represented by the root mean square error of approximation (RMSEA), goodness-of-fit index (GFI), adjusted goodness-of-fit index (AGFI) and chi-square relative to degree of freedom (x 2 /df). Because the x 2 statistic is equal to ðN 2 1ÞF min , where N is the sample size, this value tends to be substantial when the hypothesised model does not hold and sample size is large (Joreskog and Sorbom, 1993 ). Yet, the analysis of covariance structures is grounded in large sample theory. As such, large samples are critical to the obtaining of precise parameter estimates, as well as to the tenability of asymptotic distributional approximations (MacCallum et al., 1996) . Findings are common of a x 2 /df, thereby indicating a need to modify the model in order to better fit the data (Joreskog and Sorbom, 1993) . The GFI is a measure of the relative amount of variance and covariance matrix of the sample data (S) that is jointly explained by S. The AGFI differs from the GFI only in the fact that it adjusts for the number of degrees of freedom in the hypothesised model. The GFI and AGFI can be classified as absolute indices of fit because they basically compare the hypothesised model with no model at all (Byrne, 1998 In Table IV , four model-fit indices of an initial measurement model reveal a poor fit to the sample data. The values of x 2 =df ¼ 3:96, RMSEA ¼ 0:109, GFI ¼ 0:88 and AGFI ¼ 0:85 are below acceptable levels, respectively. The LISREL output indicates that several items in the model have large residuals and/or weak correlations with other items. Thus, to improve model-fit, some indices must surpass the acceptance levels. First, the x 2 /df should be relatively low, and both the GFI and AGFI should be greater than 0.90. Second, the RMSEA should be less than 0.05, indicating good fit and representing reasonable errors of approximation in the population. MacCallum et al. (1996) have elaborated on these cut-points and stated that RMSEA values ranging from 0.08 to 0.10 indicate mediocre fit, and those greater than 0.10 indicate poor fit. To improve the initial model for well fitting the recommended range of acceptability, we examined both the residuals and modification indices (MIs) applied as the process of model assessment. In reviewing both residuals and MIs from the output file, evidence of misfit in this regard was captured by the MIs, which can be conceptualised as a x 2 statistic with one degree of freedom (Joreskog and Sorbom, 1993) and standardised residuals, which represent estimates of the number of standard deviations of the observed residuals from the zero residuals. To reassess the hypothesised model, we follow the criteria that residual values greater than the absolute value of 2.58 are considered to be large and their observed variables must be deleted. This is to preclude possibility of wrong factor which will likely have a pattern of large negative residuals with other factor which it was assigned (representing over-fitting), and an obverse pattern of large positive residuals will be observed with the indicators of this factor when another factor on which it should belong exists (representing under-fitting) (Anderson and Gerbing, 1988) . If it makes no substantive sense to free up the parameter exhibiting the largest MI, then one may consider the next largest MI value when the re-specified model would not lead to an over-fitted model (Joreskog and Sorbom, 1993) .
There are seven items deleted by a series of para.meter trimming from LISREL output with large residuals and MIs. As for the goodness-of-fit results of our final measurement model, we see a good improvement in overall model fit (x 2 =df ¼ 2:17, RMSEA ¼ 0:46, GFI ¼ 0:96, AGFI ¼ 0:94) by adequately eliminating items with higher residuals (. j2.58j) and MIs. Indeed, our final model resulted in a statistically significant better-fitting model than was the case for initial model (x 2 =df ¼ 3:96, RMSEA ¼ 0:109, GFI ¼ 0:88, AGFI ¼ 0:85). However, our final measurement model reflects a reasonable fit to the data, as judged by the fit indices of chi-square/degrees freedom of ratio, GFI, AGFI and RMSEA.
Structural model results
Following the CFA test to attain the best-fitting model, there were five independent factors comprising the structural model (PU, PEOU, PE, ATT and BI), and the independent measurement model comprised 12 indicator variables (the Xs). In contrast, we observed one dependent factor (PEOU) along with three observed variables, as schematically portrayed in Figure 2 . Turning first to the goodness-of-fit statistic, we see that, given the chi-square value and small probability value, confidence limits could not be computed as noted in the output.
Over and above the fit of the model, however, modification indices reveal some evidence of misfit in the model. First, we note maximum MIs of 90.99 and 79.86, associated with the path flowing from PU to PE and the path flowing from PE to PU, respectively. These values indicate that, if these paths were to be freely estimated in a subsequent model, the overall chi-square value would drop by at least 90.99. Many previous studies have shown that the correlation between two latent variables made no substantive sense (Moon and Kim, 2001; Bruner and Kumar, 2005) , and that 3G services could be better enjoyed by customers if multidimensional functions were provided. Given the meaningfulness of the aforementioned influential flows, the model was re-estimated with cited paths re-specified as free parameters. Estimation of the initial model yielded a GFI value of 0.934 and an AGFI value of 0.904. These parameter values were slightly higher than the acceptable value and the RMSEA value of 0.182 also fell outside the acceptable range.
Within the context of this study, the incorporation of the path flowing from PE to PU in the model makes sense because its primary purpose is to increase the well-fitting degree of the model. In reviewing the structural parameter estimates for our final model, shown in Figure 3 , we find one parameter, namely the path flowing from PU to bi is non-significant. Important aspects of changes in model fit are that the RMSEA value dropped to 0.047 from 0.182, the GFI value increased to 0.961 from 0.934, AGFI value increased to 0.942 from 0.904, and the chi-square/degrees of freedom ratio dropped to 2.15 from 3.71. When working with structural equation models, it is important to know when to stop fitting a model. Although there are no firm rules or regulations to guide this decision, we followed many researchers' best yardsticks, including a thorough knowledge of the substantive theory, an adequate assessment of statistical criteria based on information pooled from various indices of fit, and a watchful eye on parsimony (Byrne, 1998) .
Discussion
The purpose of this study was to examine whether PU, PEOU, and PE have a positive influence on attitude, which, in turn, affects behaviour intention. The results showed that usage of 3G mobile services is determined by customers' perceptions of their usefulness and how convenient it is to use and access 3G mobile services' functions, by PEOU of how easy or effortless it is to communicate with each other, as well as by PE of how many attractive services are provided by the 3G wireless network. Because Davis et al. (1989) found PEOU affects attitude only indirectly through PU, the present This study explored PE as a potentially important variable of using 3G mobile services. By means of AMOS software analysis, all estimated path coefficients in the structural models revealed that, with the exception of H5 (b ¼ 0:07, p . 0:05), all hypotheses were proved to be significant. From the practical viewpoint of the TAM, the correlation between PU and bi is based on an individual's cognitive assessment of the outcome of behaviour. Consistent with previous research , PEOU was directly related to PU, attitude and bi; thus, H1-H3 hold. PU was not significantly directly related to bi (H5 does not hold, p-value ¼ 0:197, dotted line), instead indirectly related to bi via attitude (H4 and H8 hold). This may be because of the perception of no significant differences in the usage of 2G and 3G services' features, especially for voice services. Apparently, a variety of functions in 3G mobile services was not perceived useful by customers, who viewed them as differing only in marketing approaches.
An interesting finding is that PE (b ¼ 0:49, p , 0:01) had higher significant effects on attitude than PU (b ¼ 0:29, p , 0:01) and PEOU (b ¼ 0:17, p , 0:01). This suggests that the functional design and simplification of and accessibility for manipulating the 3G handset should receive closer attention and be given more considerations by marketers in the future in order for customers to derive more enjoyment from the process of using it. Of all the factors directly influencing customers' attitude towards using 3G mobile services, PE is the one that influences attitude the most. Customers who believe their lifestyle can be changed by the various 3G mobile services will be more willing to access a greater diversity of interesting contents. Of particular note, this study discovered a highly significant correlation between PE and usefulness (bold line) (b ¼ 0:59, p , 0:01), suggesting that increasing the association of enjoyment with a variety of 3G services can greatly contribute to the efficiency and convenience of communicating.
Practitioner implications and limitations
This study has potential implications for the design and implementation of 3G mobile services. Consistent with prior researches (Lucas and Spitler, 1999; Mathieson et al., 2001; Bruner and Kumar, 2005) , the two constructs of PU and PEOU are confirmed to still play a major and important role in users' perceptions of systems and their outcomes. This represents, from customers' perspective, easier service operation and more efficient communication through ubiquitous wireless network which significantly attract the one who is willing to use 3G mobile services. Despite no significantly functional difference between 2G/2.5G and 3G mobile services in the voice service, existing/potential customers expect exquisite designs in a variety of value-added 3G mobile services (such as video phone and multimedia services) that should be easy to use. PE was also used as an external variable in the study's research model because the emergence of 3G mobile services directly or indirectly arouses customers' attention, curiosity and interest, and results suggested that it contributes to a more positive attitude towards using them. Apparently, adopting 3G mobile services changes customers' communication patterns and enables them to enjoy more varied lifestyles than in the past. Therefore, 3G services' versatile and entertaining contents provided by service operators can be treated as an imperative factor to determine whether consumers adopt 3G mobile services or not. Researches on other IT usage, such as online shopping (Shih, 2004; Vijayasarathy, 2004; O'Cass and Fenech, 2003) , surfing the web (Moon and Kim, 2001; Lederer et al., 2000) and relevant software applications (Lucas and Spitler, 1999; Wu and Wang, 2005) has also demonstrated the importance of PE to customers' attitude towards their usage.
The present study has examined the effect of PU, PEOU and PE on customers' attitude towards using 3G mobile services. However, several issues are raised by operationalisation of the study's constructs. First, we have measured post-use evaluation for all constructs. A longitudinal study measuring prior expectations, and not post-use evaluations, of these constructs would increase the theoretical validity of the model. Second, the use of self-report scales to conceptually measure the constructs raises the possibility employed method bias for some of the results. Finally, the three perception measures employed in this study could not determine exactly customers' attitude towards using 3G mobile services, since the complexity of network and systems was not taken into account. Various antecedent variables of PU and PEOU, such as quality and connection speed to the web from the 3G handset, should be adequately considered in any future research.
